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Fig. 1. Comparison of serum glucose, insulin and free fatty acid responses after a 75-g oral glucose load
between hypertensive(n=13). and non’gotensive(n=49) subjects.
Values are means * S.E. 7 p<0.05, ** p<0.01
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Fig. 2. Comparison of serum glucose, insulin and free fatty acid responses after a 75-g oral glucose load
between hypertdglyceriderpic(n=48) and normqgiglyceridenﬁc(n=47) subjects.
Values are means *S.E. * p<0.05 ™ p<0.01, p<0.001
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Fig. 3. Comparison of serum glucose, insulin and free fatty acid responses after a 75-g oral glucose load
between subjects with reduced(n=4Q) and normal(n=17) serum levels of HDL-cholesterol.
Values are means £S.E. * p<0.05, ~ p<001
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Fig. 4. Comparison of serum glucose, insulin and free fatty acid responses after a 75-g oral glucose load
between subjects with high-risk(n=16) and desirable(n=53) serum levels of LDL-cholesterol.
Values are means £S.E. ™ p<0.01
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Table 1. Age and Anthropometric Factors in
Subjects Matched for Age, Sex and
BMI Subclassed by Serum Insulin

Levels
Normoinsulin Hyperinsulin
Age(yr) 488+t1.6 489£16
Sex(F/M) 9/2 9/2
Body mass index(tkg/M®) 2651 0.4 26.6+0.9
Waist hip ratio 095%0.02 098%0.01
Body fat(%) 30.1+14 319+14

Value are means = S.E.

Total Abdominal Fat(cm®)

il N

I! Subcutsenous fat [ Visceral l-q

Fig. 5. Abdominal fat distribution in subjects
matched for age, sex and BMI subclassed
by plasma insulin levels.

Values are means *S.E. ~ p<0.05
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Table 2. Blood Pressure, Serum Lipid Levels and Carbohydrate Metabolic Data in Subjects Matched
for Age, Sex and BMI Subclassed by Serum Insulin Levels

Normoinsulin Hyperinsulin
(n=11) (n=11)

Blood pressure(mmHg)

systolic 1128+1.6 131.5+4.7*=

diastolic 789+%36 89.0135

Triglyceride{mmol/L) 153£0.31 2.64%0.41*
HDL.-cholesterol(mmol/L) 1.34£0.14 1.05%0.12+
LDL-cholesterol{mmol/L) 2.72+0.39 421+068
Total cholesterol(mmol/L) 4731022 6.47+0.71
LDL/HDL cholesterol 2461054 4.42+071*
HDL/total cholesterol 0.291+0.04 0.18£0.03*
Fasting level

glucose(mmol/L) 459+ 0,22 550+0.31%

insulin{pmol/L) 2958+ 3.66 79.74 1 6.30%%*

C-peptide(nmol/L) 0.37+0.04 0.65% 0.04**=

free fatty acid(uEq/D 6104827 767.7%88.6
Response area

glucose(mmol/L X hr) 13.09£0.43 16.31 £1.37*

insulin{pmol/L X hr) 309.0+18.0 795.0 £ 85.8%+*

C-peptide(nmol/L X hr) 1.85£0.07 278 £0.27**

free fatty acid(uEq/L X hr) 6344+t 444 764.8+130.5
Values are means * S.E. * p<0.05, p<0.01, “"p<0.001

Table 3. Nutrient Intakes and Total Energy Expenditure in Subjects Matched for Age, Sex and BMI
Subclassed by Serum Insulin Levels

Normoinsulin Hyperinsulin

(n=11) (n=11)
Calorie intake(kcal/d) 2287+ 149 2554£ 175
Protein{%) 17x1 ‘ 17t1
Fat(%) 19%2 192
Carbohydrate(%) 64%2 63%2
Total physical activity(kcal/d) 827+75 680+ 45
Total energy expenditure(kcal/d) 2382195 2241 t63
Cal/TEE 0.96x£0.06 1.14£0.07

Values are means * S.E.
Carbohydrate(%) : (Calorie from carbohydrate/total calorie intake) x 100
Cal/TEE : total calorie intake/total energy expenditure

Tl HiEe adeddFTAA AFAPERst  lipase] #AEESH AGY diAldlx HFAHA A€

goste A Qed¥FTed HEld FE g3
F EEG FE7 Fo8A 28 ReE2 Jehd ol
e aded¥FaY dedAPERELR 44dn

deAXMIA FFae 28, APR3, PdM =
=9 tirlell ded g i ek lipoprotein

Y 249 2d20® Lipoprotein lipases FAAW
o] FHE A¢ule] AAE Z7se] HDL Fd2H|
£ F4E IR JdedAddes A9 I
poprotein lipase #49l Zie FAAY AAE X
dAA ¥y F4AE =& UM% HDL &3
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Relationship between Serum Insulin
Level and Cardiovascular Risk Factors
in Middle-aged Koreans with Normal
Glucose Tolerance

Kap Bum Huh, M.D,, Hyun Chul Lee, M.D.
Sung Kil Lim, M.D. and Young Duk Song, M.D.

Department of Internal Medicine, College of
Medicine, Yonsei University, Seoul, Korea

Eun Ju Park, M.S., Jee Young Yoon, M.S.
and Jong Ho Lee, Ph.D.

Department of Food and Nutrition, College of
Human Ecology, Yonsei University, Seoul, Korea

Young Hae Lee, M.D.
Y.H. Lee’s Radiologic Clinic

Objectives : Hyperinsulinemia has been reported
as a risk factor for coronary artery disease in west-
ern society. However, Koreans have shown about
half of western people in fasting insulin and insulin
secretion levels during oral glucose tolerance test
(OGTT). The purpose of this study was to deter-
mine the relationship of serum insulin levels to vari-
ous cardiovascular risk factors in healthy middle-
aged Koreans.

Methods : We studied 143 subjects including 97
women and 46 men. Subjects had not received any
medication for diabetes, hypertension or hyperlipide-
mia and had normal liver and kidney function.
Anthropometric parameters and abdominal fat areas
by computed tomography at the umbilical level were
measured. Blood pressure, nutrient intake, total
energy expenditure, serum levels of lipids and the
levels of glucose, C-peptide, insulin and free fatty
acid during OGTT were determined.
Hyperinsulinemia was defined as both fasting and
2-hour serum insulin levels above the 80th percentile
of respective serum insulin distributon in study
subjects after an oral glucose load. Characteristics of
hyperinsulinemic  subjects were compared to
normoinsulinemic subjects matched for age, sex, and
body mass index.

Results : In subjects with normal glucose toler-
ance, hypertriglyceridemic subjects showed significa-
ntly higher serum insulin levels at 30, 60, 120
minutes during OGTT than normotriglyceridemic
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subjects. Similar results were observed in hyperten-
sion and low HDL cholesterolemia. A less significant
difference was shown in the insulin pattern during
OGTT between subjects with high LDL cholesterol
and subjects with normal LDL cholesterol. Hyper-
insulinemic subjects had significantly higher levels of
systolic blood pressure, serum triglycerides, total
cholesterol and glucose than normoinsulinemic sub-
ject. HDL cholesterol level was significantly lower in
hyperinsulinemic subjects than in normoinsulinemic
subjects. No significant difference in the serum LDL
cholesterol was found between two groups. Hyper-
insulinemic subjects showed an increase in visceral
fat area and percent calorie intake per total energy
expenditure, compared with normoinsulinemic sub-
jects.

Conclusion : Qur results showed that insulin
levels in middle-aged Koreans are closely related to
serum triglycerides and HDL cholesterol levels. In
addition, healthy Koreans with normal glucose toler-
ance and hyperinsulinemia have an increase in risk
factors for coronary artery disease such as hyper-
tension, hypertriglyceridemia and low HDL chole-
sterol levels as compared with healthy subjects with
normal insulin level. Therefore, it is recommended
that insulin resistance subjects increase insulin
sensitivity and decrease serum insulin level through
lifestyle modification to prevent coronary artery
disease.

Key Words : Hyperinsulinemia, Coronary art-
ery disease(CAD), Cardiovascular
risk factors
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